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Background of the Invention 

The present invention relates to a cosmetic composition comprising y-L-glutamyl-L-cystine, y-L-glutamyl- 
L-cysteine disulfide, oxidized glutathione or a derivative thereof, the amino group of which is acylated with an 
5 alkanoyl group or an aroyl group. 

Cosmetics have hitherto been developed for the purpose of preventing blackening of the skin caused by 
sunburn/suntan or for the prevention or treatment for pigmentation such as stains of freckles. 

Glutathione (y-L-glutamyl-L-cysteinyl-glycine) is inherently present in vivo . It is known to formulate 
glutathione in cosmetics or external remedies. 
10 Various formulations of glutathione derivatives in cosmetics have also been known (Japanese Published 

Examined Patent Application Nos. 1505/73 and 29139/73, WO 86/05783, Ger. Offen. 2245903). 

With respect to oxidized glutathione, a hair modifying composition comprising the same compound and the 
like are known (Japanese Published Unexamined Patent Application No. 188618/88, United States Patent No. 
4,812,307, European Patent Application No. 299,764). 
15 It is also known to formulate kojic acid or arbutin in cosmetics (Japanese Published Examined Patent Appli- 

cation No. 18569/81 and Japanese Published Unexamined Patent Application No. 16906/85). But kojic acid 
and arbutin are unstable and slightly soluble in water and they can not effectively prevent blackening of the 
skin caused by sunbum/suntan. 

Further, it is difficult to formulate glutathione in cosmetics because of its unstableness and offensive odor. 
20 It has been desired to develop whitening cosmetics which are stable to heat and light, free of toxicity and 

skin damages, and can be used safely. 

Summary of the Invention 

25 The present invention provides a whitening cosmetic composition comprising y-L-glutamyl-L-cystine, y-L- 

glutamyl-L-cysteine disulfide, oxidized glutathione or a derivative thereof, the amino group of which is acylated 
— with an alkanoyl group or an aroyl group. 
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Detailed Description of the Invention 

Structural formulas of y-L-glutamyl-L-cystine, y-L-glutamyl-L-cysteine disulfide, oxidized glutathione are 
given below: 
y-L-glutamyl-L-cystine: 

| Cys 

Glu 

Cys 

y-L-giutamyl-L-cysteine disulfide: 



Glu 

45 | 

I Cys 

I 

.j Cys 

so Glu 
oxidized glutathione: 
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Examples of the alkanoyl group in the derivative, the amino group of which is acylated with an alkanoyl 
group or an aroyl group include a straight or branched saturated or unsaturated alkanoyl group conta.n.ng 1 
to 20 carbon atoms, and examples of the aroyl group include benzoyl, naphthoyl, etc. 

These compounds are extremely stable and maintain their high stability even when they are .ncorporated 
in cosmetics. For example, as shown in Table 1 described below, the compounds do not decompose by a heat 
treatment at 100 °C for 20 minutes at pH 6.5 in a concentration of 10 mM. Even though these compounds are 
allowed to stand at pH 6.5 in a concentration of 10 mM at 40 °C for 30 days, no decomposition occurs. In th.s 
case, no unpleasant smell is given off at all, but kojic acid is colored. 



Table 1 


Test Compound 


Residual rate 
after heating 
at 100*C for 
20 minutes 
(%) 


Residual rate 
after allowing 

to stand at 
U0*C for 

30 days (%) 


T -L-glutamyl-L-cystine 


100 . 


100 


r -L-glutamyl-L-cysteine 
disulfide 


100 


100 


Oxidized glutathione 


100 


100 


N,N' -diacetyl-oxidized 
glutathione 


100. 


100 


Arbutin 


100 


100 


Kojic acid 


100 


100 


Glutathione 


70 


0 



( 10 mM concentration, pH 6.5) 

Furthermore, y-L-glutamyl-L-cystine, y-L-glutamyl-L-cysteine disulfide, oxidized glutathione and N.N'-dia- 
cetyl-oxidized glutathione have markedly high water solubility as compared with that of arbutrn or koj.c acid, 
as shown in Table 2. 
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Table 2 





Test Compound 


Solubility (g/1) 


5 


7 L giULaniyi i cys ui n e 


S T It 1 




7 -L-glutamy 1-L-cysteine disulfide 


> 55U.U 


10 


Oxidized glutathione 


> 320.0 




N ,N* -di acetyl -oxidized glutathione 


> 200 




Arbut in 


lill .6 


15 


Kojic acid 


U8.3 



(pH not adjusted, 25 # C ) 



20 

Since y-L-glutamyl-L-cystine is converted into glutathione in vivo glutathione level can be improved. As a 
result, whitening effect of the cosmetic can be supposed to be exhibited. 

Hereafter, the activity for recovering glutathione level of y-L-glutamyl-L-cystine in fibroblast is explained by 
referring to Experiment 1. 

25 

Experiment 1 

A glutathione level in cells was reduced by an agent for glutathione depletion, diethyl maleate, and the agent 
was then removed. In this case, the activity for recovering glutathione level of y-L-glutamyl-L-cystine in cells 
30 was compared according to the following method, using a glutathione-added group and a group with nothing 
added as a control. 

Method: 

35 After 2 ml of MEM medium (manufactured by Nissui Pharmaceutical Co.) (serum concentration of 5%) was 

added in a 6-well culture plate, mouse-derived L929 fibroblast was plated at 2 x 10 s cells/well and cultured at 
37 °C for 3 days in 5% C0 2 incubator. 100 n M of diethyl maleate (manufactured by Sigma Co.) was added to 
the culture medium and glutathione in the cells was depleted by culturing for further 3 hours. 

Diethyl maleate was removed by discarding the culture medium. Then, 2 ml of fresh MEM medium was 

40 added and y-L-glutamyl-L-cystine or glutathione was added in a concentration of 1 mM. After incubation at 37 
°C for 3.5 hours in 5% C0 2 incubator, the cells were trypsinized and resuspended in phosphate buffer solution 
(PBS) and a cell count was determined. A glutathione level in the cells was determined by treating the cells 
with 4.5% trichloroacetic acid/16 mM ethylenediaminetetraacetic acid (EDTA), extracting an acid-soluble frac- 
tion, and then the fraction was analyzed by high performance liquid chromatography* (HPLC). 

45 * HPLC [monochloroacetic acid-acetonitrile (96:4 containing 5 mM sodium 1 -octanesulfonate); column: BIOPH- 
ASE ODS II (B.A.S. Co.), 250 x 4.6 mm0fl ml/min] 
The results are shown in Fig. 1. 

Fig. 1 indicates the results of a test on glutathione level recovery in L929 fibroblast. In the figure, the coor- 
dinate shows a reduced glutathione (GSH) level per 10 6 cells and the abscissa shows time, in which, n, • and 
so C designate the group with added glutathione, the group with added y-L-glutamyl-L-cystine and an intact group 
for control, respectively. 

As shown in Fig. 1, jy-L-glutamyi-L-cystine could significantly increase the glutathione level in the cells, 
which had been reduced by diethyl maleate, as compared with the non-addition group, although this compound 
is inferior to glutathione. 

55 y-L-glutamyl-L-cysteine disulfide, oxidized glutathione and the derivative thereof, the amino group of which 

is acylated with an alkanoyl group or an aroyl group, have an activity of inhibiting melanin formation in melanoma 
cells. It is thus expected that the utility of these compounds as whitening cosmetics would be attributable to 
the melanin formation inhibitory activity. 
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The melanin formation inhibitory activity of y-L-glutamyl-L-cysteine disulfide, oxidized glutathione and the 
derivative thereof, the amino group of which is acylated with an alkanoyl group or an aroyl group. N.N'-diacetyl 
oxidized glutathione, in melanoma cells is explained with reference to Experiment 2. 

5 Experiment 2 
Method: 

The melanin formation inhibitory activity of the y-L-glutamyl-L-cysteine disulfide, oxidized glutathione and 
10 N.N'-diacetyl oxidized glutathione in melanoma cells were compared by the following method, using groups 
with added arbutin. kojic acid arTd nothing as control. 

After 2 ml of MEM medium (manufactured by Nissui Pharmaceutical Co.) (serum concentration of 5%) was 
added in a 6-well culture plate, mouse-derived B16-C melanoma cells were plated at 2 x 10 5 cells/well and test 
compounds were then separately added. B16-C melanoma cells were cultured at 37*C in 5% CO z incubator. 
15 On Day 3 and Day 5, the medium was exchanged and at the same time, the test compounds were separately 
added. On Day 7. the medium was removed. The cells were trypsinized and resuspended in PBS and pelleted 
by centrifugation. The cells were treated with 10% trichloroacetic acid and the acid-soluble fraction was 
removed. The precipitated acid-insoluble fraction was solubilized with an alkali solution (1 N sodium hyd- 
roxide/10% dimethylsulfoxide) in order to make a test solution. The protein content in the cells and the amount 
20 of melanin formed were determined, whereby the amount of melanin formed (n g) per protein content (mg) were 
calculated. 

The protein content and the amount of melanin formed were quantitatively determined by the method of 
Bradford et al. [Analytical Biochemistry. 72, 248-254 (1 976)] and by measuring absorbance of the test solution 
at 470 nm [Cancer Research. 45. 1474-1478 (1985)], respectively. 
25 The results are shown in Table 3. 
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Table 3-1 



5 


lest Lotnpound 


Concentration 
(mM) 


Melanin Content/Protein 
Content ( jx g/mg) 


10 


Nothing added 


— 


21 1 . U 


± 


1 1 .U5 


15 


rccp * i 
UOJU 


n cr 
U • b 


158.3 


± 


15.2 






1 .0 


139.2 




9.52 






2.0 


1U1 . 1 




6.73 


20 














r* r* r* • ? 

GCCu * 


0 . 5 


189.3 




10.56 


25 




1 .0 


155.6 


± 


7 .68 






2.0 


15U.7 


± 


12.16 


30 


Arbut in 


0 . 25 


108.7 


± 


1 3.0U 






0.5 


89.2 


± 


13.U8 


35 




1.0 


growth 


Inhibition 




Kojic acid 


0.25 


233.7 




1U.37 


40 


* 


0.5 


202. U 


± 


1 1 .149 






1 .0 


188.6 


± 


9.93 
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Table 3-2 



Test Compound 


Concentration 
(mM) 


Melanin Content/Protein 
Content ( a g/tng) 


Nothing added 




330.1 ± 22.5 


N,N'-GSSG * 3 


1 .0 
2.0 


221. U ± 18.6 
198.1 ± 8-5 


GSSG 


1 .0 

2.0. 


229-1 ± 13- U 
225.9 ± 25.3 



*l GSSG designates oxidized glutathione. 
*2 GCCG designates r -L-glutatnyl-L-cysteine disulfide. 
• 3 N.N'-GSSG designates N ,N' -diacetyl oxidized 
glutathione. 

As shown in Tab.e 3. it was confirmed that the y -L-glutamyl-L-cysteine <^*'°^J%!^™^ 
N N' diacetyl oxidized glutathione showed the activity-of significant* inhibiting ^™ * J£ 

melanoma cells. The activity of kojic acid for inhibiting melanin formation was poorer than those of y-L-g.uta 

^"^^rf S^spe^lo ^a^-cysteine disuif.de. oxidized glutathione and N.N'-diacety. 

presLtlvenTon, can be synthesized by the method described in Methods in Enzymo.ogy Q13, 554-564 
(198 NN'-diacety. oxidized glutathione can be synthesized by the method described in Biochim. Bioohys Acta. 

huttPr mink oil turtle oil, coconut oil and fatty acid diethanolamide. 

Samples ^ o! the hydrocarbons include liquid paraffin, vaseline, microcrystal.ine wax and scalane. 
F^moles of the waxes include beeswax, lanoline, camauba wax and candelilla wax. 
Ixamp es o *e fa^ acids include myristic acid, palmitic acid, stearic acid, oleic acid and ,sos eanc ^ac-d 
Samples of the synthetic esters include isopropyl mynstate. isopropy. pa.m.tate. butyl oleate. mynsty. 
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myristate, octyldecyl myristate, propyleneglycol monostearate, myristyl lactate isostearyl malate, glycerine 
monostearate and distearyldimethyl ammonium chloride. 

The fats and oils, hydrocarbons, waxes, fatty acids and synthetic esters are usually employed in the compo- 
sition in an amount of 0.1 to 30 W7W% collectively. 
5 Examples of the alcohols include ethanol, 1,3-butylene glycol, propylene glycol, lauryl alcohol, cetanol, 

stearyl alcohol and oleyi alcohol. The alcohols are employed in the composition in an amount of 0.1 to 25 W/W%. 

Examples of the surfactants include polyoxyethylene-hardened castor oil, sodium lauryl sulfate, 
polyoxyethyleneglyceryl pyroglutamate isostearate, sodium alkylbenzenesulfonate, polyoxyethylene (10) 
stearyl ether, dialkyl sulfosuccinate, cetyl pyridinium bromide, n-octadecyl trimethylammonium chloride, mono- 
10 alkyl phosphate, N-acylglutamic acid, sucrose fatty acid ester, polyoxyethylene (20) sorbitan monostearate, 
sodium polyoxyethylene lauryl ether sulfate and polyoxyethylene-reduced lanoline. 

The surfactants are usually employed in the composition an amount of 0.1 to 5 VWW%. 

Examples of the thickeners include carboxyvinyl polymer, methylpolysiloxane, dextran, carboxymethyl cel- 
lulose, carrageenan and hydroxypropyl methyl cellulose. 
15 The thickeners are usually employed in the composition in an amount of 0.01 to 0.5 W/W%. 

Examples of the moisturizers include glycerine, propylene glycol, 1,3-butylene glycol, pyrrol id on ecar- 
boxylic acid, lactic acid and hyaluronic acid. The moisturizers are employed in the composition in an amount 
of 0.01 to 25 W/W%. 

Examples of the preservatives include benzoic acid, salicylic acid, dehydroacetic acid or salts thereof, 
20 phenols such as p-oxybenzoic acid ester, 3-trifluoromethyl-4,4'-dichlorocarbanilide, 2,4,4'-trichloro-2'-hyd- 
roxydiphenyi ether. The preservatives are employed in the composition in an amount of 0.01 to 0.3 W/W%. 
Any fragrance may be used so long as it is conventionally used in cosmetics. 

Examples of the pigments include iron oxide, titanium dioxide, zinc oxide, kaolin and talc. The pigments 
are employed in the composition in an amount of 0.01 to 1 W/W%. 
25 Examples of the chemicals include wheat germ oil, vitamin E, vitamin A, vitamin B 2 , magnesium ascorbic 

acid-2-phosphate, D-pantothenyl alcohol and dipotassium glycyrrhizinate. The chemicals are employed in the 
composition in an amount of 0.01 to 5 W/W%. 

The cosmetic composition of the present invention may take any form of soluble system, emulsion type, 
dispersion system, and the like. - 
30 As cosmetic preparation of the present invention, there are, for example, a lotion, a cream, an emulsion, 

a pack composition, a powder, etc. 

The present invention is described below by referring to examples. 
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Example 1 

A lotion having the following composition was prepared. Composition 1: 



(1) 7 -L-glutamyl-L-cystine 0-1 g 

(2) Propylene glycol 3.0 g 

(3) Sodium pyrrol idonecarboxy late 0.3 g 
45 (U) Methylparabe.n 0.1 g 

(5) Polyoxyethylene polyoxypropylene 
alkyl ether 1 . 0 g 

(6) Ethanol 10.0 g 

(7) Fragrance suitable quantity 

(8) Purified water suitable quantity 

100.0 g in total 
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Method of preparation: 



The aqueous layer ingredients (1) to (4) and (8) were mixed and dissolved under heating at 60 °C. Then, 
the oily layer ingredients (5) to (7) mixed and dissolved were added to the solution. The mixture was stirred to 
make a homogeneous mixture. And the mixture was cooled and filtered to make a lotion. 
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Example 2 

Motion having the following composition was prepared. 
Composition 2r 



15 



20 



25 



(1) r -L-glutamyl-L-cysteine disulfide 0.1 g 

(2) Propylene glycol 3.0 g 

(3) Sodium pyrrol idonecarboxylate 0.3 g 
(U) Methylparaben 8 

(5) Polyoxyethylene polyoxypropylene 
alkyl ether 1 • 0 8 

(6) Ethanol 10 -° 8 

(7) Fragrance suitable quantity 
30 (8) Purified water suitable -quantity 

100-0 g in total 

35 Method of preparation - _ 

A lotion was obtained by effecting mixing and treatment in accordance with the formulation similar to that 
of Example 1 except that y-L-glutamyl-L-cysteine disulfide was used instead of y-L-glutamyl-L-cystine. 

40 Example 3 

A lotion having the following composition was prepared. 
Composition 3: 

45 

(1) Oxidized glutathione 0.1 g 

(2) Propylene glycol 3.0 g 
50 (3) Sodium pyrrol idonecarboxylate 0.3 g 

(U) Methylparaben 0- 1 8 

55 
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(5 ) Polyoxyethylene polyoxypropy lene 

alkyl ether 1 . 0 g 

(6) Ethanol 10-0 g 

(7) Fragrance suitable quantity 

(8) Purified water suitable quantity 

100.0 g in total 

Method of preparation: 

A lotion was obtained by effecting mixing and treatment in accordance with the formulation similar to that 
of Example 1 except that oxidized glutathione was used instead of y-L-glutamyi-L-cystine. 

Example 4 

A lotion having the following composition was prepared. 
Composition 4: 



(1) N , N 1 -diacetyl oxidized glutathione 0.1 g 

(2) Propylene glycol 3.0 g 
30 (3) Sodium pyrrol idonecarboxylate 0.3 g 

(4) Methy lparaben 0.1 g 

(5) Polyoxyethylene polyoxypropy lene 
alkyl ether 1 . 0 g 

(6) Ethanol 10.0 g 

(7) Fragrance suitable quantity 

(8) Purified water suitable quantity 

100.0 g in total 

45 

Method of preparation: 

A lotion was obtained by effecting mixing and treatment in accordance with the formulation similar to that 
so of Example 1 except that N,N'-diacetyl oxidized glutathione was used instead of y-L-glutamyl-L-cystine 

Example 5 

A cream having the following composition was prepared. 

55 
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Composition 5: 

(1 ) Beeswax 8 

(2) Cetanol 5-0 g 

(3) Stearic acid 5-0 g 
(U) Lanoline 3.0 g 

(5) Pristane 25.0 g 

(6) Polyoxyethylene (U) stearyl ether 3.5 g 

(7) Glyceryl tnonostearate 1.5 g 

(8) r -L-glutarayl-L-cystine 2.0 g 
20 (9) Propylene glycol 10.0 g 

(10) Purified - water **1-0 g 

(11) Fragrance, preservative suitable quantity 

100,0 g in total 



15 



25 



30 



35 



Method of preparation: 

The aqueous layer ingredients (1 ) to (7) and the oily layer ingredients (8) to (1 1 ) were dissolved under heat- 
ing at 80 °C, respectively. Then, the oily layer mixture was gradually added to the aqueous layer mixture while 
they were emulsified in a homomixer. The mixture was stirred to make a homogeneous mixture. And the mixture 
was cooled to make a cream. 

Example 6 

A cream having the following composition was prepared. 
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Composition 6: 

( 1 ) Beeswax u . 0 g 

"(2) Cetanol 5.0 g 

(3) Stearic acid 5.0 g 

(U) Lanoline 3-0 g 

(5) Pristane 25.0 g 

(6) Polyoxyethylene (.U) stearyl ether 3.5 g 

(7) Glyceryl monostearate 1.5 g 

(8) 7 -L-glutarcyl-L-cysteine disulfide 2.0 g 

(9) Propylene glycol 10.0 g 

(10) Purified water U1.0 g 

(11) Fragrance, preservative suitable quantity 

100.0 g in total 

Method of preparation: . 

A cream was obtained by mixing and treating the above ingredients in accordance with the formulation simi- 
lar to that of Example 5 except thaty-L-glutamyl-L-cysteine disulfide was used instead of y-L-glutamyl-L-cystine. 

Example 7 

A cream having the following composition was prepared. 
Composition 7: 

( 1 ) Beeswax U . 0 g 

(2) Cetanol 5.0 g 

(3) Stearic acid 5.0 g 
(U) Lanoline 3.0 g 
(5) Pristane 25.0 g 
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(6) Polyoxyethylene (U) stearyl ether 3.5 g 

(7) Glyceryl monostearate 1-5 g 

(8) Oxidized glutathione 2.0 g 

(9) Propylene glycol 10. 0 g 

(10) Purified water U1.0 g 

(11) Fragrance, preservative suitable quantity 

100.0 g in total 

Method of preparation: 

A cream was obtained by mixing and treating the above ingredients in accordance with the formulation simi- 
lar to that of Example 5 except that oxidized glutathione was used instead of y-L-glutamyl-L-cystine. 

Example 8 

A cream having the following composition was prepared. 



Composition 8: 




(i) 


Beeswax- 


a.o g 


(2) 


Cetanol 


5.0 g 


(3) 


Stearic acid 


5.0 g 


(U)- 


Lanoline 


3-0 g 


(5) 


Pristane 


25.0 g 


(6) 


Polyoxyethylene (U) stearyl ether 


3-5 g 


(7) 


Glyceryl monostearate 


1 .5 g 


(8) 


N , N' -diacetyl oxidized glutathione 


2.0 g 


(9) 


Propylene glycol 


10.0 g 


(10) 


Purified water 


Ul .0 g 


(11) 


Fragrance, preservative suitable 


quant i 



100.0 g in total 



Method of preparation: 



A cream was obtained by mixing and treating the above ingredients in accordance with the formulation simi- 
lar to that of Example 5 except that N,N'-diacetyl oxidized glutathione was used instead of y-L-glutamyl-L-cys- 
tine. 
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Claims 

1. A whitening cosmetic composition comprising y-L-glutamyl-L-cystine, y-L-glutamyl-L-cysteine disulfide, 
oxidized glutathione or a derivative thereof, the amino group of which is acylated with an alkanoyl group 
or an aroyl group, and a cosmetically acceptable component selected from fats and oils, hydrocarbons, 
waxes, fatty acids, synthetic esters, alcohols, surfactants, thickeners, moisturizers, preservatives, fragr- 
ances and chemicals. 

2. A composition according to claim 1, wherein the concentration of y-L-glutamyl-L-cystine, y-L-glutamyl-L- 
cysteine disulfide and the oxidized glutathione or derivative ^hereof is 0.001-10.0 W/W%. 

3. A composition according to claim 1 which comprises: 

0.001-10.0 W/W% of y-L-glutamyl-L-cystine, y-L-glutamyl-L-cysteine disulfide and the oxidized 
glutathione or derivative thereof; 

0.1-30 W/W% of a fat, an oil, a hydrocarbon, a wax, a fatty acid and a synthetic ester collectively; 

0.1-25 W/W% of an alcohol; 

0.1-5 W7W% of a surfactant; 

0.01-0.5 W/W% of a thickener 

0.01-25 W/W% of a moisturizer; 

0.01-0.3 W/W% of a preservative; 

0.01-1 W/W% of a pigment; 

0.01-5 W/W% of a chemical; 

a fragrance; 

water; 

and a cosmetically acceptable carrier. 

4. A method whitening the skin cosmetically which comprises applying to the skin a cosmetic composition 
comprising y-L-glutamyl-L-cystine, y-L-glutamyl-L-cysteine disulfide, and oxidized glutathione or a deriva- 
tive thereof, the amino group of which is acylated with an alkanoyl group or an aroyl group. 



5. A method according to claim 4 wherein the composition is as claimed in claim 1, 2 or 3. 
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